Introduction
Oncological treatment requires periodic actions to maintain the patency of totally implanted central venous catheter (CVC-TI), a safe and effective device for intravenous chemotherapy, and to maintain the integrity of the venous network of the patient (1) (2) . This procedure can be performed with heparin or 0.9% sodium chloride (1) (2) , and requires qualified human resources and specific materials whose costs are unknown by health organizations and the professionals responsible for carrying out the process. Such lack of knowledge may compromise the decision-making process when it comes to efficient resource allocation, in the sense of minimizing costs without impairing the quality of the assistance provided.
Increasing costs have called the attention of hospital managers, health professionals and payers of care, especially in hospital areas with considerable expenses and at the same time scarce financial resources, which increases the emphasis on cost control (3) .
Nursing professionals represent a significant part of the staff in health organizations and it is up to them to make decisions regarding structure, processes, human resources and institutional outcomes. Therefore, knowledge of the costs associated with the provision of nursing services may support their qualified participation in redefining priorities, rationalizing limited resources and monitoring productivity (4) . Considering that nurses have been responsible for the coordination of health care teams, units/sectors/ services or even material management, it is imperative that they acquire knowledge regarding health costs (5) .
In view of the relevance of the procedure discussed here, in order to ensure the feasibility of chemotherapy treatment to cancer patients, it is worth noting that knowledge on incurred costs may help in the decisionmaking process, allowing cost control. The objective of this study was to identify the average direct cost of maintenance of CVC-FI patency with heparin at the Day Hospital of a highly complex public hospital specialized in the treatment of cancer patients and to estimate the average direct cost of replacement of heparin by 0.9% sodium chloride for maintaining CVC-TI patency.
Method
This quantitative, exploratory-descriptive study was the possibility of identification with the product or department. It refers to the costs that can be identified and quantified (6) , mainly represented by costs with direct workforce, materials, drugs, solutions and equipment used in the care process.
Direct workforce comprises the personnel who work directly on a product or service provided, whose work time can be measured and identity at individual level can be known. Costs involve salaries, social charges, holiday provisions, and 13th salary (6) .
The cost of the direct nursing professional workforce was calculated based on the average salaries (salary, benefits, gratifications, and social charges) per category from the average direct cost of the set of materials
: (2), the following equation was obtained:
The C P l sol ( ) is obtained by summing the average
:
Therefore, the C P l sol By replacing equation (6) in the equation (5), a more detailed equation was obtained:
The C P l mob 
By replacing equation (9) in the equation (8) Finally, by replacing equations (4), (7) and (10) in the equation (1), we obtain equation (11)
: The second step, "preparation of material and asepsis", lasted from two to 13 minutes, with an average of 6.39 (SD=2.13), median of six and mode of seven minutes. Table 2 shows that the cost with material (US$ 5.55 -SD=0.14) was the main value contributing to the average total direct cost of this step, followed The fourth step, "disposal of material", had a duration varying from one to four minutes, with a mean of 1.52 (SD=0.66), median and mode of one minute.
It is observed in the Table 4 that the cost with nurses (US$ 0.31 -SD=0.13) prevailed as contributor for the composition of the ADC (US$ 0.34 -SD=0.14).
The average total duration of the procedure was Table 5 . Step 1 0.92 0.32 0.40-3.00
Step 2 7.89 0.67 6.55-11.41
Step 3 0.57 1.17 0.20-13.75
Step Step 1 0.92 0.32 0.40-3.00
Step 2 6.99 0.65 5.67-9.82
Step 3 0.56 1.02 0.20-12.87
Step 4 
Discussion
The first step of CVC-TI heparinization, "collection of material in the MAC at the 11th floor", was mainly The occurrence of cancer is associated with economic losses that are difficult to estimate, and the associated financial costs pose a great challenge to universal access health systems, as is the case in Brazil.
Thus, care for cancer patients incur many costs and needs to be made feasible in a context of increasing need for investments, finite resources and mandatory search for more effective and efficient strategies (8) . In this perspective, nurses play an important role in different hospital contexts, as they participate in the process of measurement, control and minimization of care costs, contributing to the rational allocation of inputs. drug distribution system at these levels could represent a greater opportunity for savings (9) .
In the second step, "material preparation and asepsis", the cost with material was significantly higher in relation to direct cost with the nurse workforce, solutions and additional material, having a strong impact on the total average direct cost of this step and of the complete procedure. The items that most contributed to this outcome were Huber needles, sterile gloves, disposable sterile field and gauze, having been verified the rational consumption of these materials.
Despite recurrent searches in the literature, no studies were found on the cost of CVC-IT heparinization or the cost of maintaining the permeability of similar devices. However, studies (10) (11) (12) have also highlighted the influence of cost with materials in the calculation of the direct costs of procedures performed by health professionals, especially nursing professionals.
In health institutions, especially public institutions, the scarcity, lack and/or poor quality of consumable goods are observed, causing stress among the multiprofessional team, discontinuation of care and risks of harm to patients. This points to the inexistence of effective and coherent planning in the processes of purchase, control and information on the management of materials (13) .
Technological advances have boosted the increase in care complexity, requiring a high level of specialized attention and creating increasing demands in terms of material resources. In this regard, health services need to improve the managing systems of these resources, providing them in proper quantity and quality to ensure continuity of care at a lower cost. Health professionals, especially nurses, have been pressured to gain knowledge about this issue, to intervene in the management and control of scarce and finite resources, thus adding value to the profession and care (14) .
The third and fourth steps of the procedure, namely, "puncture and CVC-TI heparinization" and "disposal of material", showed lower average total direct costs than the previous steps and was determined by the cost with the nurse workforce.
We reiterate the need for calculating the direct costs incurred by procedures carried out by nursing professionals, as well as providing an analysis of the consumption of resources to their feasibility and financial impact, so as to provide information to enable the adjustment of supplies and indicate possibilities for improvement in their implementation (4) .
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engaging in educational interventions with a view to professional development, and providing direct care
to patients in accordance with institutional guidelines.
Among these assignments, it is important to note the indispensability of their participation in raising awareness among professionals about the rationalization of expenditures, aiming at minimal waste of resources and commitment with the assistance provided (15) .
It was observed in this study, that the use of some materials in larger quantities than the stipulated, or non-supply of some material (additional material) in the clinical protocol of CVC-IT heparinization, even though without significant costs, indicates the opportunity to sensitize nurses to prevent/minimize waste.
Maintenance of the patency of CVC-IT, as previously mentioned, can be done by replacing heparin with sodium chloride 0.9%. Both have the same purpose and effectiveness, but sodium chloride 0.9% has the advantage of being safer, without anticoagulant-related risks (1) (2) . A systematic review in 2015 showed that the concentration of heparin alone is not associated with the improvement of central venous catheter patency rates. Furthermore, its systemic effects may cause a problem as they contribute to the development of thrombocytopenia. In contrast, the use of sodium chloride 0.9% has been considered adequate, without significant differences in effectiveness when compared with heparin, and posing a lower risk of complications to the patients (16) .
Therefore, in addition to the scientific evidence available in the literature regarding the benefits of using by stimulating cost control and reduction (17) .
Conclusion
The average direct total cost of CVC-TI heparinization was US$9.71 (SD=1.35), ranging from US$7.98 to US$23.28, with a median and mode of US$9.51.
Since scientific data supports the use of 0.9% 
